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(54) CEMENT DISPERSANT AND CONCRETE COMPOSITION CONTAINING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a cement 
dispersant which satisfies water reducing performance, 

slump flow retentivity and strength exhibiting property xjH o NC-CpOXf 

by mixing the adduct compound of a polyamide ^ r 

polyamine with a alkylene oxide, (meth)acrylic salt, and 

(meth)acrylic esters of polyethylene glycols in a specific 

ratio. 

SOLUTION: The cement dispersant is based on a water- 
soluble amphoteric copolymer obtained by 
copolymerizing 10-40 wt.% polyamide polyamine or its 
alkylene oxide adduct (A), 10-40 wL% (meth)acrylic acid 
or its salt (B) represented by formula I (where R is H or 

methyl; and M is H. an alkali metal, ammonium or an ^jj^ ~tr'iipi^^0:}^0 a; ?? a 

alkanolammonium) and 50-80 wt.% polyalkylene glycol , r 11 

ester of (meth)acrylic acid (C) represented by formula II 
[where R' is H or methyl; R1 is a 2-4C alkylene; R2 is H 
or a 1-4C alkyi; and (m) is 1-100]. 
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Abstract of JP2000191356 

PROBLEM TO BE SOLVED: To obtain a cement dispersant which satisfies water reducing performance, 
slump flow retentivity and strength exhibiting property by mixing the adduct compound of a polyamide 
polyamlne with a alkylene oxide, (meth)acrylic salt, and (meth)acrylic esters of polyethylene glycols in a 
specific ratio. SOLUTION: The cement dispersant Is based on a water-soluble amphoteric copolymer 
obtained by copolymerizing 10-40 wt.% polyamide polyamine or its alkylene oxide adduct (A), 10-40 wt.% 
(meth)acrylic acrd or its salt (B) represented by formula I (where R is H or methyl; and M is H, an alkali 
metal, ammonium or an alkanolammonium) and 50-80 wt.% polyalkylene glycol ester of (meth)acrylic acid 
(C) represented by formula II [where R' is H or methyl; R1 is a 2-4C alkylene; R2 is H or a 1-4C alkyi; and 
(m) is 1-100]. 
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* NOTICES * 
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1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



(57) [Claim(s)] 

[Claim 1] The compound (compound A) to which the carbon atomic number 2 thru/or 0-8 mols of alkylene 
oxide of 4 were made to add to lEq of amino residue of the poly AMAIDO polyamine to which 
condensation of the 0.05-0. 1 8 mols of the ester with 1 .0 mols of polyalkylene polyamine, a dibasic acid or a 
dibasic acid, the carbon atomic number 1 , 0.8-0.95 mols of ester with the lower alcohol of 4 and an acrylic 
acid, a methacrylic acid, an acrylic acid or a methacrylic acid, the carbon atomic number 1 , or the lower 

CH2 =C-COOM 

I (I) 
alcohol of 4 was carried out, and degree type I : R 

It is [ the compound (compound B) expressed with (R expresses a hydrogen atom or a methyl group among 
a formula, and M expresses a hydrogen atom, alkali metal, ammonium, or alkanol ammonium), and ] the 
CH2 =C-COO iRi O) m R2 

I (II) 
degree type II. : R' 

(R* expresses a hydrogen atom or a methyl group among a formula, and Rl expresses the carbon atomic 
number 2 thru/or the alkylene group of 4.) R2 A hydrogen atom or the carbon atomic number 1 thru/or the 
alkyl group of 4 are expressed, and m ~ the integer of 1 thru/or 100 - expressing - the cement dispersing 
agent characterized by using as a principal component C= 10 - 40 % of the weight [ of compound 
Axompound Bicompounds ]: 10 - 40 % of the weight : 50 - 80% of the weight of the water-soluble both- 
sexes mold copolymer which came out of comparatively, and which carried out copolymerization for the 
compound (compound C) expressed, 

[Claim 2] The cement dispersing agent according to claim 1 blended with a super-high performance 
concrete constituent. 

[Claim 3] The concrete constituent characterized by containing a cement dispersing agent according to claim 
1. 

[Claim 4] The concrete constituent according to claim 3 which is an object for super-high performance 
concrete. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the concrete constituent containing a cement dispersing 
agent and this dispersant. In more detail, this invention is excellent in the dispersion effect and durability of 
a cement particle, by that cause, since [ that water reducing nature is large ] the durability of a slump flow is 
long, it is excellent in workability, and it relates to concrete constituents, such as a super-high performance 
concrete constituent with which the manifestation on the strength after hardening contains a good cement 
dispersing agent especially the cement dispersing agent suitable for super-high performance concrete, and 
this dispersant, 
[0002] 

[Description of the Prior Art] Conventionally, as a cement dispersing agent, polycarboxylic acid system 
dispersants, such as a copolymer of poly melamine sulfonate, lignin sulfonate, an olefin, and a maleic acid, 
etc. have been used. However, a problem is not only in the durability of the effectiveness represented with 
these compounds by the durability of a slump flow, but the problem was in the use to current and future 
super-high performance concrete. In order to solve these problems, the cement dispersing agent of the 
polycarboxylic acid system new type which introduced the nonionic radical is proposed positively. For 
example, the copolymer of acrylate, an acrylic (meta) sulfonate, the mono-acrylic ester of a polyethylene 
glycol alkyl ether, or the mono-acrylic ester of polypropylene-glycol alkyl ether is indicated by JP,1- 
226757,A (meta). However, when blending it and using it as concrete, there was still nothing that satisfies 
all, such as water reducing nature, the durability of a slump flow, and on-the-strength manifestation nature, 
in the old cement dispersing agent which contains the thing of an indication in this official report. Therefore, 
this industry has the strong request to a cement dispersing agent applicable also to super-high performance 
concrete which satisfies water reducing nature, the durability of a slump flow, on-the-strength manifestation 
nature, etc. 
[0003] 

[Problem(s) to be Solved by the Invention] Let it be a technical problem to offer the concrete constituent 
which this invention is made in consideration of such a situation, and solves the trouble which the 
conventional cement dispersing agent has, namely, contains the cement dispersing agent and this dispersant 
with which are satisfied of all of water reducing nature, the durability of a slump flow, on-the-strength 
manifestation nature, etc. 
[0004] 

[Means for Solving the Problem] this invention person completed a header and this invention for the 

copolymer which consists of an organic substance of three specific components doing desired effectiveness 

so, as a result of repeating research wholeheartedly, in order to solve the above-mentioned technical 

problem. That is, this invention is [ the compound (compound A) to which the carbon atomic number 2 

thru/or 0-8 mols of alkylene oxide of 4 were made to add to lEq of amino residue of the poly AMAIDO 

polyamine to which condensation of the 0.05-0.18 mols of the ester with 1.0 mols of polyalkylene 

polyamine, a dibasic acid or a dibasic acid, the carbon atomic number 1, 0.8-0.95 mols of ester with the 

lower alcohol of 4 and an acrylic acid, a methacrylic acid, an acrylic acid or a methacrylic acid, the carbon 

atomic number 1 , or the lower alcohol of 4 be carried out ] the degree type 1. : 
CH2 =C — COOM 

I (1) 

R 

It is [ the compound (compound B) expressed with (R expresses a hydrogen atom or a methyl group among 
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a formula, and M expresses a hydrogen atom, alkali metal, ammonium, or alkanol anmionium), and 1 the 
CH2=C-COO(RiO)m R2 

I (II) 
degree type II. : R' 

(R* expresses a hydrogen atom or a methyl group among a formula, and Rl expresses the carbon atomic 
number 2 thru/or the alkylene group of 4.) R2 A hydrogen atom or the carbon atomic number 1 thru/or the 
alkyl group of 4 are expressed, and m - the integer of 1 thru/or 100 — expressing - the compound 
(compoimd C) expressed compound A: ~ compound B: - it is related with the cement dispersing agent 
characterized by using as a principal component C= 10 - 40 % of the weight [ of compounds ]: 10 - 40 % of 
the weight : 50 - 80% of the weight of the water-soluble both-sexes mold copolymer which came out of 
comparatively, and which carried out copolymerization. This invention relates especially to the cement 
dispersing agent of above-mentioned this invention blended with a super-high performance concrete 
constituent again. In addition, the cement dispersing agent of this invention can be used with the 
combination technique of the usual concrete also in the use field of a general-purpose high-performance AE 
water-reducing agent. Furthermore, this invention relates to the concrete constituent characterized by 
containing the cement dispersing agent of above-mentioned this invention, and this concrete constituent that 
is an object for super-high performance concrete especially. In addition, although it sets on these 
specifications, "super-high performance concrete" means what is generally used and understood in the field 
concerned and a fairly wide range thing is included for example, equivalent to the former, even when there 
is little amount of the water used compared with the conventional concrete — it is ~ carrying out — what 
shows higher reinforcement - The fi-eshly mixed concrete which has the workability to which it does not 
cause trouble to anticipated use 20% or less even if water / binder ratio is especially more specifically about 
12% is obtained, and it is 2 150Ns/mm after hardening. The above compressive strength is shown. 
[0005] The compound A used in this invention is the compound which made the poly AMAIDO polyamine 
to which condensation of the ester (compound c) with polyalkylene polyamine (compound a), a dibasic acid 
or a dibasic acid, the carbon atomic number 1, ester (compound b) with the lower alcohol of 4 and an acrylic 
acid, a methacrylic acid, an acrylic acid or a methacrylic acid, the carbon atomic number 1, or the lower 
alcohol of 4 was carried out at a specific rate carry out the amount addition of specification of the alkylene 
oxide (compound d), as described above. As polyalkylene polyamine of Compound a, although 
diethylenetriamine, triethylenetetramine, tetraethylenepentamine, pentaethylenehexamine, 
dipropylenetriamine, a tripropylene tetramine, tetrapropylene pentamine, etc. can be mentioned, 
diethylenetriamine, triethylenetetramine, etc. are desirable ft-om the point of effectiveness and economical 
efficiency. As the dibasic acid of Compound b and its carbon atomic number 1 thru/or lower alcohol ester of 
4, a malonic acid, a succinic acid, a fumaric acid, a maleic acid, a glutaric acid, an adipic acid, a pimelic 
acid, a phthalic acid, an azelaic acid, sebacic acid or these carbon atomic numbers 1 thru/or the lower 
alcohol of 4, for example, a methanol, ethanol, propanol, a butanol, or when it exists, ester with those 
isomers can be mentioned. The point of effectiveness and economical efficiency to an adipic acid is the most 
desirable also in it. As the acrylic acid of Compound c or a methacrylic acid and its carbon atomic number 1 
thru/or lower alcohol ester of 4, an acrylic acid, a methacrylic acid, a methyl acrylate, a methyl 
methacrylate, an ethyl acrylate, ethyl methacrylate, acrylic-acid propyl, methacrylic-acid propyl, butyl 
acrylate, methacrylic-acid butyl, etc. are mentioned. The poly AMAIDO polyamine which consists of three 
components of the above-mentioned compounds a, b, and c can be easily obtained with a well-known 
condensation polymerization technique. Moreover, the carbon atomic number 2 thru/or the alkylene oxide of 
4 which is the compound d made to add to the amino residue of poly AMAIDO polyamine is ethyleneoxide, 
propylene oxide, or butylene oxide. These alkylene oxide may use two or more sorts together, using only 
one kind. 

[0006] In manufacture of poly AMAIDO polyamine, i.e., the condensation polymerization reaction of 
Compounds a, b, and c, condensation polymerization of Compound a and the compound b is carried out 
first, and the two-step reacting method add the compound c which is a monobasic acid to after an 
appropriate time, and make condensation polymerization continue further, or the package reacting method 
mix Compounds a, b, and c fi-om the beginning to coincidence, and make condensation polymerization 
perform is. However, since this condensation polymerization reaction, i.e., an AMAIDO-ized reaction, 
advances in parallel to AMAIDO exchange reaction even if it uses which approach, the acrylic-acid residue 
or methacrylic-acid residue which finally originates in Compound c will be located in the end of the poly 
AMAIDO chain, and may consider that the same result is given. 
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[0007] Next, the reaction mole ratio of the three above-mentioned component which constitutes poly 
AMAIDO polyamine is explained. The reaction ratio of Compound b (a dibasic acid or its ester) to 
compound a(polyalkylene polyamine) 1 mol is 0.8 to 0.95 mols. The condensation polymerization object of 
Compound a and Compound b made to react by the mole ratio of this range is average (four mols of five 
mols [ of polyalkylene polyamine ] : dibasic acids). - (19 mols of 20 mols [ of polyalkylene polyamine ] : 
dibasic acids) Becoming poly AMAIDO which has the chain length of the fixed range constituted by 
condensation polymerization, the dispersant obtained from this using this demonstrates high water reducing 
nature and the durability of a slump flow. When the chain length of this poly AMAIDO is shorter than this, 
in the dispersant obtained using it (when the above-mentioned reaction ratio is less than 0.8 mols), the 
holdout of a slump flow falls extremely. When chain length is longer than this, water reducing nature falls 
considerably and is not desirable (when the above-mentioned reaction ratio exceeds 0.95 mols). 
[0008] Although the poly AMAIDO polyamine conceming this invention has the acrylic-acid residue or 
methacrylic-acid residue of 0.25 [the case of a:b:c=l. 0:0.8:0.05 (mol)] to 3.6 mols [the case of 
a:b:c=l .0:0.95:0.1 8 (mol)], the desirable range is 0.5 to 2.0 mol from the field of effectiveness. [ per 
molecule ] When this value is less than 0.25 mols, the rate that the compound A obtained from now on is 
included in the last copolymer falls (for example, when it is a:b=l .0:0.8 and the quantitative ratio of 
Compound c to Compound a is less than 0.05), and the engine performance as a cement dispersing agent is 
reduced remarkably. On the other hand, if 3.6 mols are exceeded, a copolymer will take the three- 
dimensional structure too much, and sufficient effectiveness will not be acquired (for example, when it is 
a:b=l. 0:0.95 and the quantitative ratio of Compound c to Compound a exceeds 0.18). 
[0009] The amount of the alkylene oxide made to add to poly AMAIDO polyamine is 0-8 mols to lEq of 
amino residue of poly AMAIDO polyamine. Since the molecular weight of compound A will become large 
if eight mols are exceeded, the cation equivalent falls, and sufficient effectiveness as a both-sexes mold 
polymer of this invention is not acquired, addition of the above-mentioned alkylene oxide is performed in 
this invention ~ desirable — the amount — desirable — 1 Eq of amino residue of poly AMAIDO polyamine ~ 
receiving ~ 0.5-6.0 - it is 1.0-5.5 especially preferably. 

[0010] Although the compound B used in this invention can mention an acrylic acid, methacrylic acids or 
those sodium, a potassium, ammonium, monoethanolamine, diethanolamine, or triethanolamine salts, a field 
to the sodium and ammonium salt of the engine performance and economical efficiency are desirable. 
[001 1] As for the compound C used in this invention, a mono-acrylic acid or mono-methacrylic ester of the 
methacrylic ester of for example, a methoxy polyethylene glycol or acrylic ester, the methacrylic ester of an 
ethoxy polyethylene glycol or acrylic ester, the methacrylic ester of a methoxy polyethylene glycol / 
polypropylene-glycol copolymer or acrylic ester, and a polyethylene glycol etc. is mentioned. 
[0012] Manufacture of the water-soluble both-sexes mold copolymer in this invention may be 
conventionally carried out easily by the well-known approach using compound A, Compound B, and 
Compound C. The compound-A: compound [ in / here / the above-mentioned copolymer of this invention ] 
B: The range of the copolymerization rate of Compound C is 10-40:10-40:50-80, and it is suitably chosen so 
that the sum total may be set to 100 on the basis of weight. This effectiveness it is described below that is 
out of range is not acquired. Thus, the water-soluble both-sexes mold copolymer in obtained this invention 
can demonstrate the engine performance which was not obtained in the cement dispersing agent as which 
the water reducing nature which was extremely excellent as a cement dispersing agent, and the durability of 
a slump flow have the description of being long, are conventionally used, and are proposed again. Although 
it is thought that such effectiveness is brought about by having the nonionic hydrophilic radical which 
consists of the carboxyl group in the molecular structure of a copolymer (anionic radical), a polyalkylene 
poly AMAIDO radical (cationic radical), and an alkoxy polyalkylene glycol radical, using the copolymer 
which has such specific structure makes the basis of this invention. It can be said that it is a surprising thing 
to do so the remarkable effectiveness which the copolymer which has the cationic radical which has the 
especially aforementioned specific AMAIDO radical is not proposed until now, and moreover could not be 
predicted. In addition, although the technique of an indication is in JP,7-33496,A as an example which 
incorporated poly AMAIDO polyamine as a copolymer component for cement dispersing agents The 
copolymer using the poly AMAIDO polyamine of the range specified in this technique At 30% or less, a 
limitation has the water / cement ratio of concrete, or water / binder ratio in respect of water reducing nature, 
the durability of a slump flow, hardenability, etc., and neither outstanding water reducing nature like this 
invention nor the holdout of a slump flow is acquired. 

[0013] In order to distribute the matter with which it was plus electrified by fi-ont faces, such as a cement 
particle, generally and to make a fluidity **** by mediation of little water, it is known that use of the 
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polymer system compound which has many anionic radicals in a molecule as a dispersant is effective. As for 
the polymer to which the anion part of a polymer stuck to the particle, and neutralized the plus charge, and it 
stuck further, it is well-known that a good dispersed system is acquired according to the electric repulsive 
force of a minus charge, and generally it is also argued that the fluidity of a dispersed system becomes good, 
so that the electric repulsive force committed between particles is strong. For example, it is clear that the 
sulfonic group whose beta-naphthalene sulfonic acid formalin quantity condensate etc. is an anionic radical, 
and the carboxyl group whose salt and sodium polyacrylate of a low-grade alpha olefin / maleic-anhydride 
copolymer are an anionic radical are acting. Moreover, it is said that a carboxyl group and a bulky alkoxy 
polyalkylene glycol radical act between particles, and an acrylic acid (meta) / alkoxy poly ethoxy (meta) 
acrylate copolymer can demonstrate distribution and a fluidity. However, with the compound of these 
former, like super-high performance concrete, when there is little amount of water, a limitation is looked at 
by the convection effect, and the present condition is that the problem of the holdout of a slump flow is 
unsolvable. Moreover, although carrying out superfluous addition is also considered in order to acquire an 
early fluidity, possibility that coagulation will become extremely slow in this case, and hardening will 
become poor is high, and out of the question as concrete for the structures. 
[0014] 

[Embodiment of the Invention] Although this invention persons came to discover the copolymer concerning 
this invention which easily endures the engine performance of a compound conventionally as a result of 
repeating the research on many copolymers, the elucidation is tried about the mechanism now. The Pori 
carboxyl group of the water-soluble both-sexes mold copolymer conceming this invention was considered to 
participate in neutralization of the charge of a cement particle, and the electric repulsive force between 
particles, the amount of [ which has the specific AMAIDO radical of this invention ] cationic base carried 
out a certain charge corrective operation, and it is guessed that the end hydroxyl group of the poly AMAIDO 
polyamine radical has influenced the holdout of a slump flow greatly. Moreover, it is guessed that the 
carboxyl group, alkoxy polyalkylene glycol radical, and the poly AMAIDO polyamine radical which 
constitute the compound of this invention are fully bearing the role which achieves good effectiveness in a 
dispersed system to each, and a synergism works and they demonstrate fast effectiveness among these. 
[0015] Although the addition changes according to the combination conditions in which the cement 
dispersing agent which consists of a water-soluble both-sexes mold copolymer of this invention included the 
ingredient of concrete, it is usually added about 0.1 to 1.5% by solid content conversion to cement. That is, 
in order to acquire water reducing nature and slump flow holdout, it is so good that there are many 
additions, but if many [ too ], in the lifting worst, it will become poor hardening about coagulation delay. 
The approach of using it is the same as the case of a common cement dispersing agent, and carries out 
undiluted solution addition at the time of concrete kneading, or is beforehand diluted and added in kneading 
water. Or it may add, after kneading concrete or mortar, and you may knead to homogeneity again. This 
invention also offers the concrete constituent containing the cement dispersing agent of above-mentioned 
this invention. Here, components other than a cement dispersing agent are components for concrete of 
common use conventionally, and can mention the aggregates, i.e., a fine aggregate, such as cement, for 
example, ordinary portland cement, high-early-strength Portland cement, the low fever and moderate heat 
Portland cement, or Portland blast furnace cement, and coarse aggregate, a chemical admixture, for 
example, silica fiime, calcium-carbonate powder, slag powder, an expansive additive, and water. Moreover, 
it cannot be overemphasized that the dispersant of common use of those other than the dispersant of this 
invention, a water reducing agent, an air entraining agent, a defoaming agent, etc. can be blended suitably. 
The blending ratio of coal of each [ these ] component may be easily determined according to the selected 
class and the selected purpose of using a component. 
[0016] 

[Example] Next, although this invention is explained in more detail based on an example, this invention is 
not limited to these examples. 

[0017] I. Diethylenetriamine 103g (1.0 mols) and 125g (0.86 mols) of adipic acids are taught to the reaction 
container with synthetic example 1 stirrer of a water-soluble both-sexes mold copolymer, and stirring 
mixing is carried out under the nitrogen-gas-atmosphere mind by installation of nitrogen. It was made to 
react for 20 hours, carrying out a temperature up and removing the water of the resultant accompanying 
condensation polymerization until it becomes 150 degrees C until the acid number was set to 18. Next, 
hydroquinone methyl ether 0.3g and 12. 3g (0.14 mols) of methacrylic acids were prepared, and it was made 
to react at this temperature (150 degrees C) for 10 hours. This obtained poly AMAIDO polyamine 209g 
(melting point of 1 10 degrees C, acid number 19) with a total of 32g of reaction distillate water. The 
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temperature up was carried out until it dissolved this poly AMAIDO polyamine whole quantity in 503g of 
water and became the temperature of 50 degrees C. Ethyleneoxide 127g (it is 2.0 mols to the total amino 
residue including the unreacted amino group) was serially introduced over 2 hours at this temperature (50 
degrees C), and aging of 2 hours was performed. This obtained compound A-1 (40% of solid content)839g 
of this invention. Next, 1270g of water was taught to the reaction container with a stirrer, nitrogen was 
introduced, the inside of a synthetic system was made into nitrogen-gas-atmosphere mind, and the 
temperature up was carried out until it became the temperature of 90 degrees C. Compound A-1 Moreover, 
500g, 200g (compound B) of methacrylic-acid sodium salt And methoxy polyethylene-glycol mono- 
methacrylate 600g mixture (when solid content is expressed with a weight ratio, they are a total of 100 
weight sections at the rate of compound A / compound B / compound C=20 weight section / 20 weight 
section / 60 weight section), and 400g of 5% thioglycolic acid ammonium water solutions, (Compound C, 
molecular weight 2000) 3 liquid of 400g of ammonium persulfate water solutions was dropped over 2 hours 
at coincidence into the synthetic system 5%. lOOg of ammonium persulfate water solutions was dropped 
over 30 minutes 5 more% after dropping termination, aging was performed after that for 2 hours, and 3470g 
(example 1) of water-soluble both-sexes mold copolymers was obtained. The weight average .molecular 
weight of this copolymer (example 1) was the copolymer of 32000 by the GPC determination of molecular 
weight. In addition, it gets down with following one, and comes out, and the Measuring condition is a 
certain :column:OHpak SB-802HQ, OHpak SB-803HQ, and OHpak SB-804HQ (Showa Denko make), 
eluate: — the ratio of 50mM sodium-nitrate water solution and an acetonitrile — 80:20 detector: ~ 
differential refractometer calibration-curve: — a polyethylene glycol. 

[0018] The compound A -two to A-7 which is a PORIAMAIDO polyamine alkylene oxide addition product 
was obtained by the same approach as an example 1 using the starting material shown in two to example 9 
table 1 . Moreover, copolymerization was performed by the same approach as an example 1 using the 
compound A, Compound B, and Compound C which are shown in Table 2, and the water-soluble both- 
sexes mold copolymer (examples 2-9) was obtained (however, the obtained copolymer adjusted moisture so 
that it might become 30% of solid content), 
[0019] 
[Table 1] 

Synthetic example *1 of compound A -one to A-7 compound A A-1 A-2 A-3 

A-4 A-5 A-6 A-7 - (a) DETA*2 1.00 1.00 1.00 - - 1.00 1.00 TETA*3 - - - 1.00 

1.00- - (b) adipic acid 0.86 0.91 0.83 0.88 0.91 0.800.88 Middle condensate acid-number *4 18 19 15 20 20 
21 18 (c) acryHc acid - 0.09 - 0.14 0.10 - 0.10 A methacrylic acid 0.14 -0.17 - - 0.16 - Last condensate acid- 
number *5 19 19 17 19 21 20 17 (d) ethyleneoxide 2,0 2.0 5.0 3.0 2.0 1.0 3.0 propylene oxide - 2.0 - 1.0 - 

2.0 *1 Component (a) - (d) used in order to manufacture the compound A in 

a table is equivalent to above-mentioned compound a-d, and each numeric value expresses a configuration 
mole ratio. 

*2 Diethylenetriamine *3 Triethylenetetramine *4 Acid-number *5 of the condensate (middle condensate) 
of Compound a and Compound b The acid number of the condensate (the last condensate) of Compound a, 
Compound b, and Compound c [0020] 
[Table 2] 

An example one to 9*1 An example number 123456789 

Compound A A-1 20 A-2 - 20 A-3 - - 15 A-4 - - - 30- - - 25 - 

A-5 25- - - 13 A-6 33- - - A-7 20- - compound B Acrylic-acid Na - 20 27 - - 12 - - An 

acrylic acid NH4 15 - - Methacrylic-acid Na 20 - - 15 20 - 20 14 compound C C- 1*2 - 60 

C-2*3 - - - 55 C-3*4 - - 58 55 - C-4*5 60 - - - 55 C-5*6 55 - - 73 C-6*7 65 

- - Weighted mean of a copolymer 32.0 35.1 42.5 35.3 37.5 30.7 47.2 

44.238.5 molecular weight (xl03) 

* I Yhe value of the compound A in a table - C is the configuration weight 

section on the basis of solid content. 

*2 Methoxy polyethylene-glycol acrylate (molecular weight 400) 

*3 Methoxy polyethylene-glycol methacrylate (molecular weight 1000) 

*4 Methoxy polyethylene-glycol acrylate (molecular weight 2000) 

*5 Methoxy polyethylene-glycol methacrylate (molecular weight 2000) 

*6 Propoxy polyethylene-glycol acrylate (molecular weight 3000) 

*7 Methoxy polyethylene-glycol methacrylate (molecular weight 3000) 

[0021] The condensation compound was compounded like the approach of showing the reaction rate of the 
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example 1 of a comparison - 4 polyalkylene polyamine, a dibasic acid, and (meta) an acrylic acid in an 
example 1 except for having presupposed that this invention is out of range (compound A* - 1 - compound 
A' - 4). This synthetic example is shown in Table 3. Subsequently, such compound A* - 1-A' - 
Copolymerization of Compound B and the compound C was carried out to 4, and the water-soluble both- 
sexes mold copolymer (examples 1-6 of a comparison) was obtained. The synthetic example is shown in 
Table 4. 
[0022] 
[Table 3] 

Compound A' - 1-A* - Synthetic example *1 of 4 (comparison compound) 

comparison compound A' A' - One A' - 2 A' - Three A' - 4 (a) DETA*2 1 .00 1 .00 - 

1.00 TETA*3 - - 1.00 - (b) adipic acid 0.60 0.80 0.70 0.97 Middle condensate acid-number *4 18 19 20 23 
(c) methacryHc acid 0.75 0.50 0.50 0.04 Last condensate acid-number *5 17 18 18 25 (d) ethyleneoxide 2.0 

5.0 3.0 2.0 *1 Component (a) - (d) used in order to manufacture compound A* in a 

table is equivalent to above-mentioned compound a-d, and each numeric value expresses a configuration 
mole ratio. 

*2 Diethylenetriamine *3 Triethylenetetramine *4 Acid-number *5 of the condensate (middle condensate) 
of Compound a and Compound b The acid number of the condensate (the last condensate) of Compound a, 
Compound b, and Compound c [0023] 
[Table 4] 

The example one to 6*1 of a comparison The example number of a comparison 1 2 

3 4 5 6 Compound A ^ A* - 1 20 A' - 2 - 15 A* . 3 - - 15 - - - A* - 4 - - - 

20 - - compound B Methacrylic-acid Na 20 25 25 25 40 35 compound C C-1 *2 60 C-2*3 - - 60 - 60 - 

C-3*4 - 60 C-4*5 " - 55 Weighted mean of a -65 copolymer 47.3 49.7 39.5 

40.5 42.5 38.7 molecular weight (xl03) 

*1 It is the compound A [ in a table ]*, and value of Compound B and Compound C 

configuration-weight section on the basis of solid content. 

*2 Methoxy polyethylene-glycol acrylate (molecular weight 400) 

*3 Methoxy polyethylene-glycol methacrylate (molecular weight 1000) 

*4 Methoxy polyethylene-glycol acrylate (molecular weight 2000) 

*5 Methoxy polyethylene-glycol methacrylate (molecular weight 2000) 

[0024] the example of an evaluation exam of the water-soluble both-sexes mold copolymer in example of II. 
trial 1 :super-high performance concrete — as super-high performance concrete — " — that from which it is 
shown for 2 hours after freshly-mixed-concrete manufacture, without carrying out segregation of the slump 
flow 60cm or more, and coagulation begins within 24 hours — it is — the compressive strength on the 91st ~ 
1 50N/nmi2 — the above — " — it examined for the thing. Here, water / binder ratio examined the water- 
soluble both-sexes mold copolymer using the concrete combination shown in Table 5 under 16% and 12% 
of conditions, using silica fiime as powder used together with cement (both are collectively called a binder). 
After ****** Qf concrete used the 501. compulsion 2 shaft kneading mixer, added the water which dissolved 
cement, silica fiime, a fine aggregate, coarse aggregate, and the water-soluble both-sexes mold copolymer 
cement dispersing agent of 1/2 amount and kneaded it for 60 seconds, it added the water-soluble remaining 
both-sexes mold copolymer, and kneaded it for 1 50 seconds. The slump after concrete discharge, 
immediately after discharge, and of 1 hour and 2 hours after, the slump flow, and the quality of an 
appearance were measured, and it investigated whether it would be left in a 20-degree C thermostatic 
chamber, and coagulation would start within predetermined time, and the compressive strength of 91 days 
after was also collectively measured to the pan. A slump is JIS. A-1 101 and a slump flow are JASS5-T503, 
and compressive strength is JIS. It measured according to A-1 108. In addition, the addition to the binder of a 
water-soluble both-sexes mold copolymer was determined that the next slump flow is set to about 65cm, and 
even if it increased the addition like the examples 5 and 6 of a comparison of Table 6, and the examples 3 
and 4 of a comparison of Table 7, when it was reaching the ceiling, it examined with the addition of 65cm or 
less. The slump flow 60cm or more whose water / binder ratio the good concrete of a condition is obtained 
also under 1 6% and conditions with extremely little amount of water, and are the standards of workability 
has secured the water-soluble both-sexes mold copolymer of examples 1-9 for 2 hours or more so that 
clearly from the result shown in Table 6. Since coagulation started within [ in 24 more hours ], it was 
completely satisfactory also to hardening. Although the water / binder ratio far beyond the common sense of 
concrete engineering showed the test result in 12% in Table 7, the slump flow 60cm or more which the good 
concrete of a condition is obtained with the water-soluble both-sexes mold copolymer of this invention, and 
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serves as a standard of workability was acquired for 2 hours or more. Since coagulation started within [ in 
24 more hours ], it is completely satisfactory also to hardening and it became clear that the contribution to 
the concrete engineering of the water-soluble both-sexes mold copolymer by this invention is great. 
[0025] 
[Table 5] 

Combination of concrete (unit: kg/m3) 

combination number Combination -1 Combination -2 W/B 

(%) 16.0 12.0 Water *1 140 150 Cement *2 788 1125 Silica fume *3 88 125 Fine aggregate *4 529 381 

Coarse aggregate *5 970 765 *1 Tap water *2 combination -1 ~ moderate heat 

Portland cement (specific gravity 3.21) 

By combination -2, it is low-fever Portland cement (specific gravity 3.22). 

*3 Micro silica (product made fi*om ERUKEMU) (specific gravity 2.20) 

*4 The inland sand fi-om Kimitsu (specific gravity 2.63) 

*5 The crushed stone fi-om Kudamatsu-shi (specific gravity 2.74) 

[0026] 

[Table 6] 

Concrete test result [a case [ it used the concrete combination -1 (W/B=16%) ]] 

— Trial Copolymerization Addition (Slump cm) *2 Slump (flow cm) *2 number 

Body number Amount * 1 Immediately after 1 hour 2 hours Immediately after 1 hour 2 hours 

1 Example 1 0.90 >=25 >=25 >=25 66.0 64.5 62.5 2 An example 2 1.00 >=25 >=25 >-25 

65.0 63.0 61.5 3 Example 3 1.10 >=25 >=25 >=25 64.0 62.0 60.5 4 Example 4 1,10 >=25 >=25 >=25 65.5 
64.5 63.5 5 An example 5 0.90 >=25 >=25 >=25 65.5 63.5 61.5 6 example 6 0.90 >=25 >=25 >=25 66.0 
64.0 61.5 7 Example 7 0.90 >=25 >=25 >-25 65.5 63.562.5 8 An example 8 1.10 >=25 >=25 >=25 65.064.5 
63.0 9 Example 9 0.90>=25 >=25 >=25 66.563.5 60.010 Example 1 of a comparison 1.50 >=25 >=25 21 
65.5 53.0 36.01 1 Example 2 of a comparison 2.00 >=25 n. d. n.d. 63.5 n.d. n.d.l2 Example 3 of a 
comparison 1.80 >=25 19 12 62.0 34.5 24.513 Example 4 of a comparison 2.00 >=25 n. d. n.d. 63.5 n.d. 
n.d. 14 Example 5 of a comparison 2.50 15 n. d. n.d. 35.0 n.d. n.d, 15 Example 6 of a comparison 2.80 17 n.d. 

n.d.36.0 n.d. n.d. *1 the addition (solid content) of the cement dispersing agent 

to a binder — being shown — a unit ~ weight %. 

*2 Although all numeric values show the value of a slump or a slump flow (unit: cm), that it is with "n. d." 
means that separation of a fine aggregate and coarse aggregate was not able to measure greatly. 
(Table 6 continuation) 

— Trial Copolymerization Appearance *3 Coagulation *4 Compressive strength number 

Body number (N/mm2) 1 Example 1 O It is. 184 2 Example 2 O It is. 180 3 Example 3 

O It is. 182 4 Example 4 O It is. 178 5 Example 5 O It is. 185 6 Example 6 O It is and is 185. 7 Example 7 O 
It is. 173 8 Example 8 O It is. 180 9 Example 9 O **** 17810 Example 1 of a comparison O **** 1701 1 
Example 2 of a comparison xx It is. -12 Example of comparison 3 x Nothing 16013 Example 4 of a 
comparison xx Make. - 14 Example 5 of a comparison xx Make. -15 Example 6 of a comparison xx The 

condition of -less *3 concrete shows by "xx" what has caused [ the good thing ] "x" 

and clear segregation for the thing liable to [ of "O", and a fine aggregate and coarse aggregate ] separation. 

*4 that by which coagulation was started within 24 hours — "— it is ~ " — display what was not started "is 

nothing." 

[0027] 

[Table 7] 

Concrete test result [a case [ it used the concrete combination -2 (W/B=12%) ]] 

Trial Copolymerization Addition Slump (cm) Slump (flow cm) *2 number 

Body nximber Amount * 1 Immediately after 1 hour 2 hours Immediately after 1 hour 2 hours 

21 Example 1 2.50 >=25 >=25 >=25 64.5 62.5 60.022 An example 2 2.70 >=25 >=25 >=25 

66.0 63.0 60.523 example 4 2.50>=25 >=25 >=25 64.062.0 60.524 example 5 2.75 >=25 >=25 >=25 65.0 
62.0 60.025 Example 1 of a comparison 3.50 >=25 >=25 >=25 64.5 59.0 42.026 Example 3 of a comparison 

4.00 18 11 4 28.5 22.5 -27 Example 4 of a comparison 4.50 16 8 2 26.0 *1 

the addition (solid content) of the cement dispersing agent to a binder ~ being shown ~ a unit ~ weight %. 
*2 Having stopped it, since the notation of"-" did not have semantics in measurement is shown. 
(Table 7 continuation) 

Trial Copolymerization Appearance *3 Coagulation *4 Compressive strength number 

Body number (N/nmi2) 21 Example 1 O It is. 17222 Example 2 O It is. 17523 Example 
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4 O It is. 16624 Example 5 O It is. 16525 Example 1 of a comparison x Nothing 16526 Example 3 of a 

comparison x nothing 14527 Example 4 of a comparison x nothing 130 *3 The 

condition of concrete shows visually what has uneven mixing of "O", and a fine aggregate and coarse 
aggregate for a good thing by "x." 

*4 that by which coagulation was started within 24 hours — "~ it is — " — display what was not started "is 
nothing." 

[0028] The example 2 of an III. trial: The water-soluble both-sexes mold copolymer of evaluation this 
invention of the water-soluble both-sexes mold copolymer as a high-performance AE water-reducing agent 
was examined in the use limitation of the amount of water of not only the object for super-high performance 
concrete but the concrete as a high-performance AE water-reducing agent specified to JIS-A6204, or the 
field beyond it. Here, water / cement ratio examined by making into the example 7 of a comparison the 
copolymer indicated by the example 1 of the water-soluble both-sexes mold copolymer of this invention, 
and JP,7-33496,A using the concrete combination shown in Table 8 under 28% of conditions. ****** of 
concrete used the 501. compulsion 2 shaft kneading mixer, added cement, a fine aggregate, coarse aggregate, 
and all the ingredients of the water which dissolved the trial-ed copolymer, and kneaded them for 90 
seconds. It investigated whether the slump immediately after [ after discharging concrete ] discharge, and of 
30 minutes and 1 hour after, a slump flow, and the quality of an appearance would be measured, it would be 
left in a 20-degree C thermostatic chamber, and the first train of coagulation would start within 10 hours. 
The water-soluble both-sexes mold copolymer obtained by this invention can be used only to super-high 
performance concrete suitable also for the use upper limit of the high-performance AE water-reducing agent 
specified to JIS-A6204, or the fi*eshly mixed concrete in the field beyond it so that clearly ft-om the result 
shown in Table 9. On the other hand, in both the examples 7 of a comparison in which compound A differs 
fi-om the copolymer of this invention, the slump of 1 hour after and the slump flow fell extremely, the 
appearance was poor and, moreover, the problem was in hardening. The effectiveness by above-mentioned 
this invention is remarkable in extent which was not able to be predicted at all fi-om the conventional 
technique of the field concemed. 
[0029] 
[Table 8] 

Combination of concrete (unit: kg/m3) 

A combination number Combination -3 W/C (%) 28.0 Water *1 165 Cement 

*2 590 Fine aggregate *3 647 Coarse aggregate *4 964 *1 Tap water *2 Ordinary portland 

cement of 3 brand equivalent combination (specific gravity 3.16) 

*3 The inland sand from Kimitsu (specific gravity 2.63) 

*4 The lime crushed stone from the Torigata crest (specific gravity 2.70) 

[0030] 

[Table 9] 

Concrete test result (when the concrete combination -3 is used) 

trial Copolymerization Addition Slump (cm) Slump flow (cm) 

Number Body number Immediately after amount *1 30 minutes 1 hour Immediately after 30 minutes 1 hour 

- 31 Example 1 0.40 >=25 >=25 >=25 63.0 64.0 61.532 Example 5 0.40 >=25 

>=25 >=25 65.0 63.0 60.533 Example 7 of a comparison 0.60 >=25 >=25 19 66.0 54.0 35.0 

*1 the addition (solid content) of the cement dispersing agent to a binder — being shown — a 

unit — weight %. 
(Table 9 continuation) 

trial Copolymerization Appearance *2 Coagulation *3 number Body number 

31 Example 1 O **** 32 Example 5 O **** 33 Example 7 of a comparison x nothing 

*2 The condition of concrete shows visually what has uneven mixing of "O", and a fine aggregate 

and coarse aggregate for a good thing by "x." 

*3 that by which coagulation was started within 10 hours ~ it is — " ~ display what was not started "is 

nothing." 

[0031] 

[Effect of the Invention] As indicated in the detail above, water reducing nature is very high, and the cement 
dispersing agent of this invention is very excellent in the holdout of a slump flow, and, of course, suitable 
especially as a cement dispersing agent for the usual concrete as a dispersant for the super-high performance 
concrete represented by hi-performance concrete. Moreover, the water-soluble above-mentioned both-sexes 
mold copolymer in this invention can be suitably used also as a high-performance AE water-reducing agent 
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etc. Since the concrete constituent of this invention with which the cement dispersing agent of this invention 
which has the property which was excellent in the above was blended has water reducing nature, slump flow 
durability, very good on-the-strength manifestation nature, etc., it excels in on-site workability. Thus, this 
invention offers the dispersant or water reducing agent for which it was anxious in the field concern^, and 
the contribution to the field concerned is great. 

[Translation done.] 
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